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Motivation
• Striking difference of d+Au and 

Au+Au results in charged 
hadron production in central 
rapidity y=0

• What happens in the forward 
and backward rapidity in 
asymmetric d-Au collisions?

Cronin Effect:
•Multiple collisions broaden 
high PT spectrum

•Energy dependent

Ref: PHENIX
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Motivation (cont.)
• Nuclear medium effects

– Initial and final state 
interactions

– Modified parton distributions
– Forward vs backward

• Very diff. energy in Au-frame
• dN/dy
• dN/dPT
• RdAu(PT , y)

• Flavor dependent ?
– Heavy flavors

• Open charm, beauty
– Light hadrons

• Pion, kaon weak decays
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PHENIX Detectors

• Muon arms
– 1.2<|η|<2.4
– ∆φ=2π
– P>2GeV/c
– triggers
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Muon Production

• Origins of muons
– PYTHIA p+p @ 
√s=200GeV

– low PT: 
• light hadron decays

– high PT: 
• Heavy quark decays

±±± → µπ K/
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Light Hadron Decay

Muon yield increases as a 
function of distance from the  
absorber - due to muons from 
π/K decays 

Linear shape of z vertex slope, 
because cτ γ ~100 [m]. 

Prompt µ and hadron punch-
through create the constant 
distribution in vertex. 
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Muon Measurements
• Event vertex analysis

– Decay muons: strong vertex 
dependent

– Prompt muons and hadron 
punch-throughs

• Extract prompt (or decay) 
muons
– PT bins
– Rapidity bins
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Forward Muons (d-direction)
• Normalized muon 

event vertex 
distributions

1. 1<Pt<2
2. 2<Pt<3
3. 3<Pt<4
4. 4<Pt<5
5. 5<Pt

• Prompt muon raw PT
spectrum

1. Open charm 
production

2. Light hadron 
production
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Forward vs Backward

• Normalized muon 
event vertex 
distributions

• Forward
• Backward

• More decay muons
in backward 
rapidity(Au-dir.)

Normalized Z-vertex distribution



Outlook
• Very Interesting physics

– Unique: RdAu @ forward/backward rapidity
– Energy/Flavor dep. cold nuclei medium effects

• RdAu (PT) : energy loss of light/heavy quarks
• RdAu (XF) : parton shadowing

– First RAB with heavy flavors
– Baseline for future Au-Au measurements

• Work in progress
– Open heavy flavor production
– Inclusive light hadron production
– Data production in progress
– Looking forward to seeing results by QM04 Kopeliovich et al hep-ph/0205151

RdAU(XF)



Backward muons (Au-direction)
• Normalized muon 

event vertex 
distributions

1. 1<Pt<2
2. 2<Pt<3
3. 3<Pt<4
4. 4<pt<5
5. all

• Prompt muon raw PT
spectrum

1. Open charm 
production

2. Light hadron 
production
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More on nuclear medium effects 
RdAu(PT , y,…)

• Energy dependent 
nuclear cross section

• Gluon shadowing

Kopeliovich et al hep-ph/0104256
& hep-ph/0205151
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